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@ BaaHng lubricating device In aeentrifugiBlaeparetM. 

fi) For the lubrication of a drive shaft bearing (6) In a 
Sntrihjg«l separator the drive shaft (1) supports a right-^ular 
cyffndrical sleeve |20) whose tower end is Immersed in an 
annular basin (18) filled with oU (19). Upon rotation of the drive 
shaft (1) an oil mist will be generated above the basin (16) to 
contact and lubricate the drive shaft bearing (6). 
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Description 



Bearing lubricating de 

The present invention relates to a centrifugal 
separator of the kind comprising a centrifuge rotor, a 
vertical drive shaft that supports the centrifuge 
rotor, a casing which surrounds part of the drive 
shaft and supports at least one bearing for the drive 
shaft within a space in the casing, and driving means 
arranged in engagement with the drive shaft outside 
the casing. 

For lubricating the drive shaft shaft bearing in 
centrifugal separators with a vertical drive shaft 
different method are practised. 

If the drive shaft has a gear transmission for its 
driving, the gear transmission Is enclosed In the 
same casing as the bearing, the latter being 
lubricated by so-called splash lubrication as a 
consequence of agitation of oil accomplished by the 
gears of the gear transmission. 

If the drive shaft instead has a belt transmission 
for its driving, it is common that the rotation of the 
drive shaft is utilized for the operation of a pump, for 
instance of the centrifugal or centripetal type, and 
that the oil is pumped by means of this pump 
through channels to a casing in which said bearing is 
enclosed. 

It is known that a bearing of the kind here in 
question requires a relatively snrtall amount of 
lubricating oil to be supplied per unit of time in order 
to function satisfactorily, if too much lubricating oil is 
supplied to the bearing, it has been observed that 
too much friction and too high a bearing temperature 
arise. This problem increases with increasing rota- 
tional speeds for the drive shaft. 

I^itherto known methods of lubricating the drive 
shaft bearing have proved difficult to adapt to a 
requirement for a very small but continuous flow of 
lubricating oil to the drive shaft bearing, in connec- 
tion with splash lubrication it is difficult to accom- 
plish a sufficiently limited agitation of the oil. The 
design of the gears of the gear transmission has to 
be adapted in the first place to their transmission 
function and, furthermore, the gears themselves 
require a very intensive lubrication by large amounts 
of oil. For these reasons the drive shaft bearing often 
has to be shielded from direct splash lubrication by 
means of deflection members and the like. It Is 
difficult or impossible by such means to accomplish 
a reliable optimum lubrication of the bearing, if it is to 
be charged with only a small amount of lubricating oil 
per unit of time. 

If. instead, a pump is used to pump lubricating oil 
from a container through a channel to the drive shaft 
bearing, the channel has to be throttled so heavily, to 
limit the oil flow therethrough, that there win be a risk 
of clogging of the channel. Therefore, it is often 
necessary to accept a larger oil flow than desirable 
through the channel and, by means of deflection 
means or the like, to arrange a distribution of the oil 
flowing out of the channel, before the oil hits the 
bearing. Consequently, even in this case it is difficult 
to accomplish a reliable optimum lubrication of the 
bearing. 

The object of the present invention is to provide a 



a In a centrifugal separator 

device for lubricating the drive shaft bearing In a 
centrifugal separator of the Initially described kind, 

5 which device is simple and reliable, and also readily 
can be adapted to a desired degree of lubrication of 
the drive shaft bearing. 

This object can be achieved according to the 
Invention by providing the centrifugal separator with: 

10 means within the casing forming an upwardly open 
basin for containing a pool of lubricating oil; a 
rotatable member rotatably driven by the drhfe shaft 
and extending downwardly Into the pool of oil In 
order to create during rotation of the drive shaft an 

75 oil mist within the said space in the casing; and 
sealing means arranged around the drive shaft for 
preventing oil mist from passing along the drive shaft 
out of the casing. 
With this arrangement, the member extending 

20 down into the pool of oil may be given any suitable 
form resulting in a desired degree of oil mist 
generation within the casing. Thus, the design of this 
member is not at all influenced by the design of the 
means for driving of the drive shaft. 

25 In a preferred embodiment of the Invention, the 
said basin extends around the drive shaft, and the 
said member is mounted on the shaft. 

It has. surprisingly, proved that an oil mist 
generating member designed as a right-circular 

30 cylindrical sleeve, without any wings or other 
protruding members, may accomplish an entirety 
satisfactory lubrication of the drive shaft even at very 
high rotational speeds for the drive shaft, for 
instance In the order of S.OOOrpm. Apparently a 

35 member of this design will generate a fine oil mist 
which supplies the drive shaft bearing with an 
optimum amount of lubricant per unit of time. 

Trials In connection with the invention have led to 
an understanding that the drive shaft bearing here In 

40 question requires a far smaller amount of lubricating 
oil to be supplied per unit of time than has been 
common before. Thus, the invention has also led to 
the result that the drive shaft bearing can be 
subjected to substantially larger loads than hitherto 

45 without any substantial increase of the bearing 
temperature arising. 

The Invention is particularly suitable in connection 
with belt driving of the drive shaft, since In this 
connection it facilitates a very simple and inexpen- 

50 sive equipment for the lubrication of the drive shaft 
bearing in comparison with what can be obtained by 
means of previously known techniques. 

Especially in connection with belt driving of the 
drive shaft, it is common that the drive shaft extends 

55 through the whole space within the casing for the 
drive shaft bearing, i.e. extends through an upper 
and a lower opening in the casing. The invention 
makes it possible to accomplish a fully satisfactory 
lubrication of the drive shaft bearing by means of 

60 only a very small amount of lubricating oil In site 
within the casing. A prerequisite for this Is, however, 
that the oil can be retained within the casing. I.e. that 
the above mentioned sealing means round the drive 
shaft Is effective. 



2 



5/24/07, EAST Version: 2.1.0.14 



3 



99issas 



4 



In this connection, it is not necessary to usa 
mechanical sealing members, i.e. members ar- 
ranged to seal by contact against both the drive 
shaft and the casing for the drive shaft bearing. 
Instead, so-called labyrinth sealing members are 5 
ueed. According to a further preferred feature of the 
invention, the member extending down into the pool 
of oH ia formed in such a way that It forms together 
with the lubricating oil in the baain a liquid seal, 
which extends around the drive shaft and prevents to 
free air communication between the space within the 
casing and the surrounding of the casing through 
aaid lower opening in the casing. Hereby an effective 
obstacle is provided against the flow of air straight 
through the whole space within the casing, i.e. I5 
through both of the openings of the casing intended 
for the drive shaft, which flow of air could otherwise 
entrain oil mist out of said space. 

The invention is further described in the following 
with reference to the accompanying drawing. In the go 
drawing there is shown a device for lufcuicatlng two 
different bearings for the drive shaft of a centrifugal 
separator. 

In the drawing there is shown a vertical shaft 1 
which supports at its upper end a centrifuge rotor 2 as 
and at its lower end a sleeve 3. Around the sleeve 3 
there is arranged a drive belt 4 for the rotation of the 
shaft 1. 

The shaft 1 is journalled in two bearings 5 and 6, 
which are supported by a frame comprising among 30 
other things three frame parts 7a, 7b and 7c. The 
frame parts being connected with each other by 
means of bolts 8a and 8b. form together a casing 
surrounding the bearings 5 and 6. The reference 
numerals 9a, 9b and 10a. 10b concern members by $5 
means of which the upper bearing 6 is resiliently 
suspended in the frame parts 7a and 7c. 

Above the upper bearing 6 the shaft 1 supports a 
sealing member 11 which in turn supports a circular 
cap 12. The sealing member 11. the frame part 7c 40 
and the rotatable cap 12 are arranged to form a 
labyrinth seal between the interior of the frame parts 
7a-c and the space above the frame parts surround- 
ing the centrifuge rotor 2. 

On the lower surface of the sealing member 11 . or 45 
on the shaft 1 in this area there may t>e mounted a 
numt>er of radially extending wings (not shown), 
which during rotation of the shaft will create a fan 
action and thereby effect a transportation of air up 
through the bearing 6 from the space within the SO 
fraiDe part 7a. 

The members 10a and 10b with which the 
stationary outer bearing ring of the bearing 6 is 
cormeeted have channels 13 and 14 connecting the 
a|»ace above the members 10a. 10b with the space S5 
below the same. The reference numeral 15 concerns 
a further channel connecting a space around the 
members 10a. 10b with the space below the bearing 
6. The stationary outer bearing ring of the lower 
bearing 5 Is supported by a partition 16 in the frame. 0P 
which has several relatively targe through-holes 17. 
Below the partition 16 the frame part 7b forms an 
annular basin 18 surrounding th^. shaft 1. The basin 
18 contains a pool of lubricating oil 19. 

Supported by the shaft 1 Immediately below the $s 



bearing 5 a sleeve member 20 extends down Into the 
00 19 in the basin 18. That part of the sleeve formed 
noember 20 extending down into the oil is formed as 
a right-circular cylinder. A narrow slot is left behween 
this circular cyttndrical part of the member 20 and a 
8leeve shaped Inner waH 21 of the basin 18. The 
member 2D fbnns together with the oil 19 In the basin 
18 a liquid eeal around the shaft 1. which prevents 
free communication between the interior of the 
casing and the surrounding of the casing through 
the central opening formed by the wall 21. 

The reference numeral 22 indicates a channel 
through the frame part 7b for filling or draining of oil. 

The above described device operates in the 
following manner. 

Upon rotation of the shaft 1 by means of the drive 
belt 4 the eleeve member 20 is entrained in the 
rotation. By the movement of the member 20 in the 
oM 19 in the basin 18 there will be genentfed a very 
fine oil mist In the space formed by the frame parts 
7a-c. The oil mist is distributed v^thin this space and 
deposits oil in a finely divided form on. among other 
things, the bearings 5 and S. 

OH having passed through the bearing 6 and been 
deposited on the frame part 7c may run back to the 
basin 18 through the channels 13. 14 and 15. 

The sleeve member 20 wiH usually have the iom of 
a body of revolution, and as mentioned is preferably 
of right-circular cylindrical form. The axial exteneion 
thereof, like the design of possible protru<|ing 
members on lt$ outside, may be varied according to 
need for the creation of exactly the desired degree 
of oil mist generation above the basin 18. Adaptatk>n 
of the design of the member 20 may cpme Into 
questk>n with reference to various factors, such as 
the intended rotatk>nal speed of the shaft 1 and the 
chosen quality of the lubricating oil. Of course also 
the oH level in the basin 18 may be varied. 

None of these measures for the provision ol an 
optimum lubrication of the drive shaft bearings 
would Infkienoe the rest of the operation of the shaft. 
The member 20 is easily available for possible 
modification, since it is only necessary to remove the 
centrifuge rotor from the shaft 1 and to loosen the 
bolts 8b, after which the shaft 1 may be lifted up 
together with the bearing 5. the member 20 w6 the 
sleeve 3. 

It has t>een mentkmed above that special wings 
couM be enBnged above the bearing 6 for the 
creatkMTi of an air circulatkm therethrough. Such 
wings are prevkHis^ known, for exampit, in connnc- 
tk)n with conventional splash lubrkatk>n of thi9 
bearing. The present inventkm has proved that In 
certaki caeea It is possible to dispense with such 
wings. 



Claims 

1. Centrlhigal separator cornprising a centri- 
fuge rotor, a vertical drive shaft supporting the 
centrifuge rotor (2), a casing which surrounds 
the drive shaft and supports at leest on^ 
bearing for the drive shaft in a space within ttie 
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casing, and driving means arranged in engage- 
ment with the drive shaft outside the casing, 
characterized by: 

- means within the casing (7a - c) forming an 
upwardly open basin (18) for containing a pool 5 
of lubricating oil (19); 

a rotatabie member (20) rotatably driven by the 
drive shaft (1) and extending downwardly Into 
the . pool of oil (19) in order to create during 
rotation of the drive shaft an oil mist within said io 
space in the casing (7a -c); and 
sealing means arranged around the drive shaft 
(1) for preventing oil mist from passing along 
the drive shaft (1) out of the casing {7a - c). 

2. Centrifugal separator according to claim 1 . 15 
characterized in that said basin (16) extends 
around the drive shaft (1) and that the member 

(20) is mounted on the shaft (1). 

3. Centrifugal separator according to claim 2. 
characterized in that said member (20) is In the 20 
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form of a body of revolution. 

4. Centrifugal separator according to claim 3, 
characterized in that said member (20) has the 
form of a right-circular cylindrical sleeve. 

5. Centrifugal separator according to claim 2, 
in which the drive Shaft extends through the 
space in the casing and through an upper and a 
lower opening in the casing, characterized in 
that said member (20) Is connected with the 
drive shaft (1) and that It forms together with 
the lubricating oil (19) in the basin a liquid seal 
which extends around the drive shaft and 
prevents free air communication between the 
space within the casing (7a *c) and the sur- 
rounding of the casing through the lower 
opening of the casing. 

6. Centrifugal separator according to claim 1. 
characterized in that the bottom (7b) of the 
casing is shaped to fomn the said basin (18). 
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